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(57) ABSTRACT

An 1mage forming apparatus includes: a first photosensitive
drum for a monochrome printing mode; second and third
photosensitive drums for a color printing mode; a moving unit
moving a medium from the first photosensitive drum via the
second photosensitive drum to the third photosensitive drum:;
charger devices for charging the photosensitive drums; trans-
ter devices for transferring developer images on the photo-
sensitive drums to the medium; and a control unit configured
to control charging biases of the charger devices and transier
biases of the transter devices. The control unit executes, in the
monochrome printing mode, an energy saving control in
which an absolute value of a charging bias applied to the
charger device for the third photosensitive drum 1s smaller
than an absolute value of a charging bias applied to the
charger device corresponding to the second photosensitive
drum.

15 Claims, 6 Drawing Sheets
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FIG. 2

CONTROL UNIT 100

[ CONNECTING/DISCON- 110
NECTING MECHANISM

COLOR MODE
50K 50Y 5H0M 50C

L dn 4

MONOCHROME MODE

50K 50Y 5H0M 50C

53K( 53Y! 53M[ 53C l l l l
519K 51Y 51M 51C
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ELECTRIC SURFACE POTENTIAL (V)

51K 51y | 51M 51C

COLOR MODE 760 760 | 760 760

MONOCHROME MODE 760 | 760 100 100
' WIRE CURRENT ( U A)
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IMAGE FORMING APPARATUS INCLUDING
CONTROL UNIT THAT EXECUTES ENERGY
CONTROL BY CONTROLLING BIASES

This application 1s based upon and claims the benefit of
priority ol Japanese Patent Application No. 2010-143466
filed on Jun. 24, 2010, the contents of which are incorporated
herein by reference 1n 1ts entirety.

BACKGROUND

The disclosure relates to an image forming apparatus hav-
ing printing modes such as a monochrome printing mode and
a color printing mode.

An electrophotographic color 1mage forming apparatus
includes a plurality of photosensitive drums and a plurality of
developing cartridges in accordance with a plurality of types
of toner having different colors. An electrostatic latent image
1s formed on the photosensitive drums, and the developing
cartridges accommodate the corresponding type or color of
toner therein and supply 1t to the electrostatic latent 1images
formed on the photosensitive drums. In this color image form-
ing apparatus, a sheet 1s conveyed along the photosensitive
drums, whereby toner images of colors corresponding to the
colors of toner formed on the photosensitive drums are trans-
ferred sequentially to the sheet.

As a color image forming apparatus like this, convention-
ally, a color image forming apparatus 1s known in which a
photosensitive drum and a developing cartridge which are
used 1n monochrome printing (normally, 1n black) are dis-
posed at an upstreammost end of a sheet conveying direction.

SUMMARY

Incidentally, when monochrome printing 1s executed 1n the
color 1mage forming apparatus configured as described
above, since photosensitive drums other than the photosensi-
tive drum for monochrome printing are also brought 1nto
contact with the medium, there 1s caused a problem that the
toner on the medium which has been transferred from the
monochrome printing photosensitive drum disposed at the
upstreammost end adheres (hereinafter, also referred to as
reverse transier) to the photosensitive drums aligned down-
stream of the monochrome printing photosensitive drum.

In the related art, this problem has been dealt with by
restraiming the reverse transier by applying, even 11 mono-
chrome printing 1s executed, a charging bias to the photosen-
sitive drums other than the monochrome printing photosen-
sitive drum to charge them so that electric surface potentials
the photosensitive drums become equal to electric surface
potentials given them 11 color printing 1s executed. However,
if the charging bias equal to that given in color printing 1s
applied to the photosensitive drums other than the mono-
chrome printing photosensitive drum even in monochrome
printing so as to charge them in the way described above,
clectric power 1s consumed wastefully, which 1s not prefer-
able. However, although 1t 1s considered to decrease the
charging bias given to the photosensitive drums for the sec-
ond to fourth colors 1n monochrome printing 1n order to save
energy, when this configuration 1s adopted, the problem of
reverse transier 1s caused again.

Then, an object of an aspect of the disclosure 1s to restrain
the wasteiul consumption of electric power while restraining,
the generation of reverse transier in monochrome printing.

The aspect of the disclosure provides the following
arrangements:
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An 1mmage forming apparatus for forming an 1image on a
medium, having a monochrome printing mode and a color
printing mode, the image forming apparatus comprising;:

a first photosensitive drum used 1n the monochrome print-
ing mode;

a second photosensitive drum used 1n the color printing
mode;

a third photosensitive drum used in the color printing
mode, the first photosensitive drum, the second photosensi-
tive drum and the third photosensitive drum being aligned
sequentially in this order from an upstream side of a moving,
direction of the medium;

charger devices provided so as to correspond respectively
to the first to third photosensitive drums for charging the
photosensitive drums;

transier devices provided so as to correspond respectively
to the first to third photosensitive drums for transierring
developer images on the photosensitive drums to the medium
fed by a moving umt; and

a control unit configured to control charging biases applied
to the charger devices and transier biases applied to the trans-
fer devices,

wherein the control unit executes, in the monochrome
printing mode, an energy saving control 1n which absolute
value of charging bias applied to the charger device corre-
sponding to the third photosensitive drum 1s smaller than
absolute value of charging bias applied to the charger device
corresponding to the third photosensitive drum 1n the color
printing mode and 1s smaller than an absolute value of a
charging bias applied to the charger device corresponding to
the second photosensitive drum.

An 1mage forming apparatus for forming an 1mage on a
medium, having a monochrome printing mode and a color
printing mode, the 1image forming apparatus comprising;:

a first photosensitive drum used in the monochrome print-
ing mode;

a second photosensitive drum used 1n the color printing
mode;

a third photosensitive drum used in the color printing
mode, the first photosensitive drum, the second photosensi-
tive drum and the third photosensitive drum being aligned
sequentially 1n this order from an upstream side of a moving,
direction of the medium;

charger devices provided so as to correspond respectively
to the first to third photosensitive drums for charging the
photosensitive drums;

transier devices provided so as to correspond respectively
to the first to third photosensitive drums for transierring
developer images on the photosensitive drums to the medium
ted by a moving umit; and

a control unit configured to control charging biases applied
to the charger devices and transfer biases applied to the trans-
fer devices,

wherein the control unit executes, in the monochrome
printing mode, an energy saving control in which absolute
value of charging bias applied to the charger device corre-
sponding to the third photosensitive drum 1s smaller than
absolute value of charging bias applied to the charger device
corresponding to the third photosensitive drum 1n the color
printing mode.

An 1mage forming apparatus for forming an 1mage on a
medium, having a monochrome printing mode and a color
printing mode, the image forming apparatus comprising;:

a first photosensitive drum used in the monochrome print-
ing mode;

a second photosensitive drum used 1n the color printing
mode;
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a third photosensitive drum used in the color printing
mode, the first photosensitive drum, the second photosensi-
tive drum and the third photosensitive drum being aligned
sequentially 1n this order from an upstream side of a moving
direction of the medium;

charger devices provided so as to correspond respectively
to the first to third photosensitive drums for charging the
photosensitive drums;

transfer devices provided so as to correspond respectively
to the first to third photosensitive drums for transierring
developer images on the photosensitive drums to the medium
ted by a moving unit; and

a control unit configured to control charging biases applied
to the charger devices and transfer biases applied to the trans-
fer devices,

wherein the control unit executes, 1n the monochrome
printing mode, an energy saving control in which absolute
value of charging bias applied to the charger device corre-
sponding to the third photosensitive drum 1s smaller than an
absolute value of a charging bias applied to the charger device
corresponding to the second photosensitive drum.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side sectional view of an 1image forming appa-
ratus according to an embodiment of the invention.

FI1G. 2 1s a drawing explaining the separation of photosen-
sitive drums from developing rollers.

FI1G. 3 1s a drawing explaining the application of voltage to
the developing rollers, chargers and transier rollers by a con-
trol unat.

FIGS. 4A and 4B show maps showing a form 1n which an
energy saving control 1s executed 1n monochrome printing.
FIG. 4A shows a map of electric surface potentials of photo-
sensitive drums and FIG. 4B 1s a map of wire currents.

FIG. 5 1s a side sectional view showing an image forming,
apparatus which includes a humidity sensor.

FIG. 6 1s a map showing a form 1n which no energy saving,
control 1s executed when humidity 1s high in monochrome
printing.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Next, an exemplary embodiment will be described 1n detail
while referring to the drawings as required. In the next
description, firstly, an overall configuration of a color printer
will be described, and then a main part of the color printer will
be described 1n detail.

In the following description, directions will be described
based on the position of a user of a color printer. Namely, in
FIG. 1, with the user standing to face the sheet of paper on
which a side sectional view of a color printer 1s drawn, a
left-hand side of the figure 1s referred to as a “front side,” a
right-hand side as a “rear side,” a farther side as a “left-hand
side,” and a nearer side as a “right-hand side” of the color
printer. In addition, Upward and downward directions of the
figure are referred to as “upward and downward directions” of
the color printer.

As 1s shown 1n FIG. 1, a color printer 1 includes a feeder
unit 20 for feeding a sheet P as an example of a medium, an
image forming unit 30 for forming an 1mage on the sheet P
ted, a sheet discharge part 90 for discharging the sheet P on
which an 1mage 1s formed and a control unit 100 within an
apparatus main body 2.

An opening portion 2A 1s formed 1n an upper portion of the
apparatus main body 2. The opening portion 2A 1s designed to
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4

be opened and closed by an upper cover 3 which 1s supported
rotatably on the apparatus main body 2. An upper surface of
the upper cover 3 1s configured as a sheet discharging tray 4
where sheets P discharged from the apparatus main body 2 are
accumulated. A plurality of LED mounting members 5 are
provided on a lower surface of the upper cover 3, and LED
units 40, which will be described later, are held on the LED
mounting members 50.

The feeder unit 20 1s provided at a lower portion within the
apparatus main body 2 and includes a sheet feeding tray 21
which 1s detachably installed in the apparatus main body 2
and a sheet feeding mechanism 22 for conveying a sheet P
from the sheet feeding tray 21 to the 1mage forming unit 30.
The sheet feeding mechanism 22 1s provided at a front side of
the sheet feeding tray 21 and includes a sheet feeding roller
23, a separation roller 24 and a separation pad 25.

In the sheet feeder unit 20 configured in the way described
above, sheets P 1n the sheet feeding tray 21 are separated to be
sent upwards sheet by sheet, and paper dust 1s removed from
the sheet while the sheet P 1s passing between a paper dust
removing roller 26 and a pinch roller 27. Thereafter, the sheet
P passes through a conveying path 28 to thereby be turned to
areverse direction so as to be fed to the image forming unit 30.

The image forming unit 30 includes mainly four LED unaits
40, four process cartridges 50, a transier umt 70, a cleaning
part 10 and a fixing unit 80.

The LED units 40 are connected to the LED mounting
members 5 so as to swing thereon and are supported while
being positioned as required by a positioning member pro-
vided in the apparatus main body 2.

The process cartridges 50 are disposed to be aligned 1n a
front-rear direction between the upper cover 3 and the feeder
unit 20 and each include a photosensitive drum 51, a charger
52 as an example of a charging device, a developing roller 53,
a toner accommodation compartment 34 for accommodating
toner as an example of a developer and the like.

The process cartridges 50 are denoted by 30K, 50Y, S0M
and 50C as accommodating black toner, yellow toner,
magenta toner and cyan toner, respectively, and are aligned
sequentially 1n this order from an upstream side of the con-
veying direction of sheet P (the moving direction of a record-
ing medium). In the specification and the drawings, when
speciiying the photosensitive drums 51, the chargers 52, the
developing rollers 53 and transfer rollers 74 in accordance
with the toner colors, reference characters K, Y, M, C are
added thereto so as to make them correspond to black, yellow,
magenta and cyan, respectively.

In addition, 1n this embodiment, the black photosensitive
drum 51K used 1n monochrome printing 1s also referred to as
a “first photosensitive drum 51K.” Further, the other photo-
sensitive drums 51Y, 51M, 51C than the black one which are
disposed downstream of the first photosensitive drum 51K
and are used only 1n color printing are also referred to as
“second and third photosensitive drums 51Y, 51M, 51C”
Especially, the photosensitive drum 51Y 1s referred to as the
second photosensitive drum 31Y and the photosensitive
drums 51M and 51C are referred to as the third photosensitive
drums.

The chargers 52 are provided so as to correspond respec-
tively to the photosensitive drums 51 so as to charge the
corresponding photosensitive drums 51. The chargers 51 each
include a charging wire 52W and a grid electrode 52G which
1s disposed between the charging wire 52W and the photo-
sensitive drum 31.

As1s shownin FIG. 2, the developing rollers 53 are allowed
to move towards or away from the corresponding photosen-
sitive drums 31 by controlling a known connecting/discon-
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necting mechanism 110 (similar to a switching mechanism
described 1n Japanese Patent Publication No. 2009-3377A

(corresponding to US2008/0317506A1)) by the control unit
100. Specifically, 1n a color printing mode, all the developing
rollers 53K, 53Y, 53M, 53C are brought into contact with the
corresponding photosensitive drums 51K, 51Y, 51M, 51C,
respectively so as to supply the corresponding toners to the
photosensitive drums 51K, 51Y, 51M, 51C. In addition, 1n a
monochrome printing mode, only the developing roller 33K
for black (monochromic color) 1s brought into contact with
the first photosensitive drum 51K, while the developing roll-
ers 53Y, 53M, 53C {for the remaining three colors are kept
staying away from the corresponding second and third pho-
tosensitive drums 51Y, 51M, 51C.

As 1s shown in FIG. 1, the transter unit 70 1s provided
between the feeder unit 20 and the process cartridges 50 and
includes a driving roller 71, a driven roller 72, a conveying
belt 73 and transfer rollers 74 as an example of a transier
member.

The driving roller 71 and the driven roller 72 are disposed
in parallel while being spaced away from each other 1n the
front-rear direction, and the conveying belt 73, which 1s made
up of an endless belt, 1s provided to extend therebetween. An
external surface of the conveying belt 73 i1s brought into
contact with the photosensitive drums 51. Four transter roll-
ers 74 are provided inside the conveying belt 73 so as to be
disposed to face respectively (correspond to) the photosensi-
tive drums 51 to thereby hold the conveying belt 73 together
with those photosensitive drums 51. A transfer bias (a transier
voltage) having a polarity different or opposite to the polarity
of the toners charged 1s applied to the transier rollers 74 at the
time of transfer by a constant-current control.

The fixing unit 80 1s disposed at the rear of the process
cartridges 50 and the transfer unit 70 and includes a heating
roller 81 and a pressing roller 82 which 1s disposed so as to
face the heating roller 81 to thereby press the same roller 81.

In the mmage forming unit 30 configured in the way
described above, 1n the case of the color printing mode, firstly
the surfaces of the photosensitive drums 51 are uniformly
charged by the corresponding chargers 52 and thereafter are
exposed by the corresponding LED units 40. By this expo-
sure, the electric potentials of portions of the photosensitive
drums 51 which are so exposed are decreased, whereby elec-
trostatic latent images based on image data are formed on the
photosensitive drums 51. Thereafter, toner images are carried
on the photosensitive drums 51 by the toners being supplied
to the electrostatic latent images by the developing rollers 53.

By a sheet P that 1s fed onto the conveying belt 73 passing
between the photosensitive drums 51 and the corresponding,
transier rollers 74 which are disposed 1nside the conveying,
belt 73, the toner images formed on the photosensitive drums
51 are transferred onto the sheet P. Then, by the sheet P
passing between the heating roller 81 and the pressing roller
82, the toner images transierred onto the sheet P are thermally
fixed.

The sheet discharge part 90 includes mainly a discharge-
side conveying path 91 which extends upwards from an exit of
the fixing unit 80 to be turned to the front and a plurality of
pairs ol conveying rollers 92 for conveying a sheet P. The
sheet P on which the toner images are thermally fixed 1s
conveyed along the discharge-side conveying path 91 by the
pairs ol conveying rollers 92 to be discharged out of the
apparatus main body 2 for accumulation in the sheet discharg-
ing tray 4.

The control unit 100 has a CPU, ROM, RAM and the like
and 1s made to control the reception of printing data, the
teeder unit 20, the image forming unit 30, the sheet discharge
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6

part 90 and the connecting/disconnecting mechamism 110 1n
accordance with a prepared program. Specifically, the control
umit 100 can execute a monochrome printing in which a
monochromic 1mage 1s formed on a sheet P (hereinafter,
referred to as a monochrome mode) and a color printing mode
in which a color image 1s formed on a sheet P (heremafter,
referred to as a color mode) and controls voltages to be
applied to the developing rollers 53, the chargers 32 and the
transier rollers 74 as required in either mode as 1s shown 1n
FIG. 3.

The control unit 100 controls the chargers 52 so as to
change respective electric surface potentials of the photosen-
sitive drums 51 (for example, from 0V to 760 V), and par-
ticularly 1in the monochrome mode, the control umt 100
executes a special control which will be described below.
<Control of Chargers>

Next, the controlling of charging bias (charging voltage) to
be applied to the chargers 52 by the control unit 100 will be
described.

Note that in this embodiment, although the mnvention will
be described as being applied to positively chargeable toners,
the invention can equally be applied to negatively chargeable
toners. The polarity of charging bias i1s set as required in
accordance with the polarity of charged toners. In addition, 1n
this embodiment, voltages are applied to the developing roll-
ers 33 and the transier rollers 74 as required by the known
control, and therefore, the application of voltages thereto by
use of the known control will not be described herein.

Charging biases are voltages and currents for controlling
clectric surface potentials of the photosensitive drums 51. In
this embodiment, controlling charging biases 1s implemented
by changing values of currents caused to flow to charging
wires 52WK, 52WY, 52WM, 52WC allocated respectively to
the four colors. Specifically, the control unit 100 controls
charging biases that are applied to the chargers 52 based on a
map shown in FI1G. 4B so that the electric surface potentials of
the photosensitive drums 51 become values shown 1n FIG.
4A. In this embodiment, while the charging biases are con-
trolled based on currents, charging biases may be controlled
so that the electric surface potentials of the photosensitive
drums 51 become the values shown 1n FIG. 4A by controlling
voltages that are applied to the charging wires 52W and the
or1d electrodes 532G based on the predetermined map.

As 1s shown 1n FIG. 4, 1n the color mode, the control unit
100 controls so that all the electric surface potentials of the
photosensitive drums 51 take the same value (for example,
760 V) by applying charging biases of the same value to the
chargers 52.

If the monochrome mode is executed, the control unit 100
executes an energy saving control 1n which the values of
clectric surface potentials of the two downstream-side pho-
tosensitive drums 31M, 51C are decreased to values (for
example, 760 V) which are lower than those used 1n color
printing with the values of electric surface potentials of the
two upstream-side photosensitive drums S1K, 51Y main-
tained at values which are the same as those used in color
printing. Namely, in the energy saving control, the chargers
52 are controlled 1n monochrome printing so that 1n the plu-
rality of second and third photosensitive drums, the absolute
values of electric surface potentials of the two downstream-
side third photosensitive drums 51M, 31C excluding the
upstreammost second photosensitive drum 51Y become
smaller than the absolute values used 1n color printing and
become smaller than the absolute value of the upstreammost
second photosensitive drum 51Y.

In other words, 1n monochrome printing, the control unit
100 executes the energy saving control in which 1n the plu-
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rality of second and third photosensitive drums 351Y, 51M,
51C, absolute values (for example, 30 uA) of charging biases
applied to the chargers 52 corresponding to the two down-
stream-side third photosensitive drums 51M, 51C excluding
the upstreammost second photosensitive drum 51Y become
smaller than absolute values of charging biases (for example,
230 uA) applied thereto in color printing and become smaller
than an absolute value (for example, 230 uA) of a charging
bias applied to the charger 52 corresponding to the upstream-
most second photosensitive drum 351Y. Note that it has been
verified from experiments that the reverse transier 1s
restrained by controlling the charging voltages or biases in the
way described above.

According to the configuration described heretofore, the
following advantage can be obtained 1n this embodiment.

Since the absolute values (for example, 30 pA) of charging
biases corresponding to the two downstream-side third pho-
tosensitive drums 51M, 51C excluding the upstreammost
second photosensitive drum 51Y 1n the plurality of second
and third photosensitive drums 51Y, 51M, 51C are made
smaller than the absolute values of charging biases applied
thereto 1n color printing, the wastetul consumption of electric
power can be restrained. In addition, since the absolute value
of charging bias corresponding to the upstreammost second
photosensitive drum 51Y 1s made larger than the absolute
values of charging biases corresponding the two downstream-
side third photosensitive drums 51M, 51C, the reverse trans-
ter of developer to each of the second and third photosensitive
drums 51Y, 51M, 51C can be restrained. Note that 1t 1s veri-
fled from experiments that the reverse transfer 1s so
restrained.

The invention 1s not limited to the embodiment that has
been described heretofore and hence can be used 1n various
forms, which will be described below.

In the embodiment, while the energy saving control 1s
made to be executed at all times 1n the monochrome mode, the
invention 1s not limited thereto. For example, as 1s shown 1n
FIG. 5, a humidity sensor 200, which 1s an example of a
humidity detection device, 1s provided on the apparatus main
body 2, and whether to execute the energy saving control may
be determined based on a humidity outside the apparatus
main body 2 detected by the humidity sensor 200.

Specifically, for example, as 1s shown 1n FIG. 6, in the
monochrome mode, a configuration may be adopted in which
the control unit 100 executes the energy saving control, 1 the
humidity detected by the humidity sensor 200 1s smaller than
a predetermined value (normal humidity), whereas if the
humidity 1s equal to or larger than the predetermined value
(high humidity), the control unit 100 does not execute the
energy saving control.

According to this configuration, in the high humidity envi-
ronment under which the reverse transier tends to be gener-
ated easily on the photosensitive drums for the third color and
color thereafter, the reverse transier can be restrained by
executing no energy saving control. As the humidity detection
device, a humidity sensor may be adopted which detects
humidity inside the apparatus main body.

In the embodiment, while only the charges 52M, 52C cor-
responding to the third and fourth colors are controlled dii-
ferently from when in the color mode 1n the energy saving
control, the invention 1s not limited thereto. In addition to
controlling the chargers 52M, 52C for the third and fourth
colors, absolute values of transier biases applied to the trans-
ter rollers 74M, 74C corresponding to the third photosensi-
tive drums 51M, 51C for the third and fourth colors may be
made small. According to this configuration, 1n the energy
saving control, although the electric surface potentials of the
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8

third photosensitive drums 51M, 51C for the third and fourth
colors are changed to potentials of an opposite polarity (the
polarity of the transier biases) by decreasing the electric
surface potentials of the third photosensitive drums S1M, 51C
for the third and fourth colors, this change 1n polarity of the
clectric surface potentials of those photosensitive drums can
be restrained by making the transfer biases approach zero.

In the embodiment, while the four photosensitive drums 51
are provided so as to correspond to the toners of four colors,
the invention 1s not limited thereto. For example, when toners
come 1n three colors, three photosensitive drums may be
provided so as to correspond to the three colors, or when
toners come 1n five or more colors, five or more photosensi-
tive drums may be provided so as to correspond to those five
or more colors.

In the embodiment, while the one photosensitive drum 1s
used to print a black 1image or the like, the mvention 1s not
limited thereto. For example, the three photosensitive drums
for yellow, magenta and cyan may be used to print a black
image or the like. As this occurs, the three photosensitive
drums for those three colors which are used to print a black
image or the like correspond to the first photosensitive drum,
and other photosensitive drums for other colors (for example,
light magenta, light cyan and the like) which are disposed
downstream thereot correspond to the second and third pho-
tosensitive drums.

In the embodiment, while sheets P are described as func-
tioning as a medium, the invention 1s not limited thereto. The
recording medium may be an intermediate transier belt, for
example. In this case, the moving unit drives and moves the
intermediate transier belt.

In the embodiment, while the chargers 52 having a charg-
ing wire are described as functioning as a charging member,
the invention 1s not limited thereto, and hence, the charging
member may be, for example, a charging roller which 1s
brought 1nto contact with the photosensitive roller to charge
it.

In the embodiment, while the transfer rollers 74 are
described as functioning as a transfer device, the invention 1s
not limited thereto, and hence, a transier device in any form
such as a conductive brush or a conductive spring may be
adopted as the transfer member, provided that a transfer bias
can be applied thereto.

In the embodiment, while the color printer 1s described as
functioning as an image forming apparatus, the mnvention can
also be applied to a multifunction device or a copier.

In the embodiment, while the connecting/disconnecting
mechanism 110 1s provided, the invention 1s not limited
thereto, and hence, no connecting/disconnecting mechanism
may be provided. Even 1n such a case, an advantage can be
exhibited that color mixing 1n the toner accommodation com-
partments for the second color and colors thereafter can be
restrained by restraining the reverse transier to the photosen-
sitive drums for the second color and colors thereafter.

What 1s claimed 1s:

1. An image forming apparatus for forming an image on a
medium, having a monochrome printing mode and a color
printing mode, the image forming apparatus comprising:

a first photosensitive drum used in the monochrome print-

ing mode;

a second photosensitive drum used 1n the color printing
mode;

a third photosensitive drum used in the color printing
mode, the first photosensitive drum, the second photo-
sensitive drum and the third photosensitive drum being,
aligned sequentially 1n this order from an upstream side
of a moving direction of the medium;
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charger devices provided so as to correspond respectively
to the first to third photosensitive drums for charging the
photosensitive drums;

transfer devices provided so as to correspond respectively
to the first to third photosensitive drums for transferring
developer 1images on the photosensitive drums to the
medium fed by a moving unit; and

a control unit configured to control charging biases applied
to the charger devices and transier biases applied to the

transier devices,

wherein the control unit executes, in the monochrome
printing mode, an energy saving control in which an
absolute value of a charging bias applied to the charger
device corresponding to the third photosensitive drum 1s
smaller than an absolute value of a charging bias applied
to the charger device corresponding to the third photo-
sensitive drum 1n the color printing mode and 1s smaller
than an absolute value of a charging bias applied to the
charger device corresponding to the second photosensi-
tive drum 1n the color printing mode,

wherein 1n executing the energy saving control, the control
umit makes smaller an absolute value of a transfer bias
applied to the transter device corresponding to the third
photosensitive drums.

2. The image forming apparatus according to claim 1 fur-
ther comprising a humidity detection device configured to
detect humadity,

wherein the control unit executes the energy saving control
if the humadity detected by the humidity detection
device 1s smaller than a value 1n the monochrome print-
ing mode, and

wherein the control unit executes no energy saving control
if the humadity detected by the humidity detection
device 1s equal to or larger than the value 1n the mono-
chrome printing mode.

3. The mmage forming apparatus according to claim 1,
wherein a plurality of the third photosensitive drums 1s pro-
vided 1n the 1image forming apparatus.

4. The image forming apparatus according to claim 1,
wherein 1n the energy saving control, the absolute value of the
charging bias applied to the charger device corresponding to
the second photosensitive drum 1n the color printing mode 1s
the same as an absolute value of a charging bias applied to the
charger device corresponding to the first photosensitive drum
in the color printing mode.

5. The 1mmage forming apparatus according to claim 1,
wherein the medium 1s a sheet of paper.

6. An 1image forming apparatus for forming an image on a
medium, having a monochrome printing mode and a color
printing mode, the image forming apparatus comprising;:

a first photosensitive drum used 1n the monochrome print-

ing mode;

a second photosensitive drum used 1n the color printing
mode;

a third photosensitive drum used in the color printing
mode, the first photosensitive drum, the second photo-
sensitive drum and the third photosensitive drum being,
aligned sequentially 1n this order from an upstream side
of a moving direction of the medium;

charger devices provided so as to correspond respectively
to the first to third photosensitive drums for charging the
photosensitive drums;

transter devices provided so as to correspond respectively
to the first to third photosensitive drums for transierring
developer 1images on the photosensitive drums to the
medium fed by a moving unit; and
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a control unit configured to control charging biases applied
to the charger devices and transier biases applied to the
transier devices,

wherein the control unit executes, in the monochrome
printing mode, an energy saving control i which an
absolute value of a charging bias applied to the charger
device corresponding to the third photosensitive drum 1s
smaller than an absolute value of a charging bias applied
to the charger device corresponding to the third photo-

sensitive drum 1n the color printing mode,

wherein in executing the energy saving control, the control
unit makes smaller an absolute value of a transfer bias
applied to the transfer device corresponding to the third
photosensitive drums.

7. The image forming apparatus according to claim 6 fur-
ther comprising a humidity detection device configured to
detect humidity,

wherein the control unit executes the energy saving control
if the humidity detected by the humidity detection
device 1s smaller than a value 1n the monochrome print-
ing mode, and

wherein the control unit executes no energy saving control
if the humadity detected by the humidity detection
device 1s equal to or larger than the value in the mono-
chrome printing mode.

8. The image forming apparatus according to claim 6,
wherein a plurality of the third photosensitive drums 1s pro-
vided 1n the 1mage forming apparatus.

9. The image forming apparatus according to claim 6,
wherein 1n the energy saving control, the absolute value of the
charging bias applied to the charger device corresponding to
the second photosensitive drum 1n the color printing mode 1s
the same as an absolute value of a charging bias applied to the
charger device corresponding to the first photosensitive drum
in the color printing mode.

10. The image forming apparatus according to claim 6,
wherein the medium 1s a sheet of paper.

11. An 1image forming apparatus for forming an 1mage on a
medium, having a monochrome printing mode and a color
printing mode, the image forming apparatus comprising:

a first photosensitive drum used 1n the monochrome print-

ing mode;

a second photosensitive drum used 1n the color printing
mode;

a third photosensitive drum used in the color printing
mode, the first photosensitive drum, the second photo-
sensitive drum and the third photosensitive drum being,
aligned sequentially 1n this order from an upstream side
of a moving direction of the medium;

charger devices provided so as to correspond respectively
to the first to third photosensitive drums for charging the
photosensitive drums;

transier devices provided so as to correspond respectively
to the first to third photosensitive drums for transferring
developer 1images on the photosensitive drums to the
medium fed by a moving unit; and

a control unit configured to control charging biases applied
to the charger devices and transier biases applied to the
transier devices,

wherein the control unit executes, 1n the monochrome
printing mode, an energy saving control in which an
absolute value of a charging bias applied to the charger
device corresponding to the third photosensitive drum 1s
smaller than an absolute value of a charging bias applied
to the charger device corresponding to the second pho-
tosensitive drum, and
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wherein in executing the energy saving control, the control
umt makes smaller absolute value of a transfer bias
applied to the transfer device corresponding to the third
photosensitive drums.

12. The image forming apparatus according to claim 11
turther comprising a humidity detection device configured to
detect humidity,

wherein the control unit executes the energy saving control

if the humadity detected by the humadity detection
device 1s smaller than a value 1n the monochrome print-
ing mode, and

wherein the control unit executes no energy saving control

if the humidity detected by the humidity detection
device 1s equal to or larger than the value 1n the mono-
chrome printing mode.

13. The image forming apparatus according to claim 11,
wherein a plurality of the third photosensitive drums 1s pro-
vided 1n the 1image forming apparatus.

14. The image forming apparatus according to claim 11,
wherein 1n the energy saving control, the absolute value of the
charging bias applied to the charger device corresponding to
the second photosensitive drum 1n the color printing mode 1s
the same as an absolute value of a charging bias applied to the
charger device corresponding to the first photosensitive drum
in the color printing mode.

15. The image forming apparatus according to claim 11,
wherein the medium 1s a sheet of paper.
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